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cnt The central core 中央核心
CLRC Clr4 methyl transferase complex Clr4甲基化转移酶复合物
CD Chromo domain 染色质域
dsRBD Double stranded RNA binding domain 双链 RNA结合结构域
dsRNA Double stranded RNA 双链 RNA
Hsp90 Heat shock protein 90 热激蛋白 90
H3K9 The ninth Lysine of Histone 3 组蛋白 3的第 9位赖氨酸
imr The innermost repeats 内部重复序列
IP Immunoprecipitation 免疫沉淀反应
NPC Nuclear pore complex 核孔复合物
otr The outer repeats 外部重复序列
piRNA PIWI interacting RNA PIWI相互作用的 RNA
PTGS Post transcriptional gene silencing 转录后基因沉默
PIKK
phosphatidylinositol 3-kinase-like protein kinase 磷脂酰肌
醇-3-激酶样蛋白激酶
RNAi RNA interference RNA干扰
Rdp1 RNA dependent RNA polymerase 1 RNA依赖的RNA聚合酶1
RDRC RNA directed RNA Polymerase Complex RNA 介导的 RNA
聚合酶复合物
RNase III Ribonuclease III 核糖核酸酶 III
RT-PCR




Real Time Polymerase Chain Reaction 实时定量聚合酶链反应


















Transcriptional gene silencing 转录基因沉默




















(Transcriptional gene silencing，TGS)，它是由于 DNA甲基化、异染色质化及位







中由 swo1+基因编码)可能也具有调控 Ago1蛋白的功能进而参与 RNAi途径。
我们实验室前期通过生化实验发现Hsp90蛋白和Ago1蛋白之间确实存在相




构建了 swo1-26和 RNAi关键组分的单突变以及 swo1-26和 RNAi关键组分的双
突变菌株，观察着丝粒 otr区、imr区和 cnt区基因沉默解除情况。裂殖酵母着丝
粒 otr区和部分的 imr区是强烈的基因沉默区域，而 cnt区则是基因沉默较弱的
区域，主要是因为它们在结构组成上的差别造成的。观察结果发现 swo1-26单突









































Gene silencing as an evolutionary conserved mechanism exists in the biological
world, mainly because it can protect the organism against viruses, the invasion of
foreign nucleic acid and maintain its genetic stability. Gene silencing we usually
refers to occurs on two levels: first, transcriptional gene silencing (TGS), which is due
to DNA methylation, formation of heterochromatin and position effect. Second,
post-transcriptional gene silencing (PTGS), which refers to the degradation of the
special target RNA after transcription so that the inactivation gene cannot be
translated into protein. RNAi is a kind of gene silencing mechanism and which is
based on both transcriptional and post-transcriptional level, so it has caused widely
attention. One of the main four heterochromatin regions in fission yeast， the gene
silencing of centromere region is depends on RNAi. Hsp90, as an important molecular
chaperone in cells, its expression and distribution is very extensive and have all kinds
of function. Studies in mammalian have shown that Hsp90 can regulate PAZ family of
proteins, and Argonaute protein in the RNAi pathway belongs to this family.
Therefore, we speculate that Hsp90 protein of fission yeast (encoding by swo1+ in
fission yeast) may also have the function of regulating Ago1 protein and thus
participating RNAi pathway.
By the early biochemical laboratory experiments and we found that Hsp90 protein
can exactly interact with Ago1 protein in vitro. When the encoding gene of Hsp90
mutate, the protein level of Ago1 comparing with wild-type strain decreased in
swo1-26 background strain, indicating that Hsp90 protein have the function of
maintaining Ago1 protein stability. In order to explore the relationship between Hsp90
protein and gene silencing pathways of RNAi, we use the typical heterochromatin
centromere region in fission yeast and strains on the back ground of the ura4+ or
ade6+ as reporter gene, which was inserted into the centromere otr region, imr region
and cnt region, and Construction of swo1-26 or RNAi main components single















centromere otr region, imr region and cnt region gene silencing unlocking.
Centromere otr region and part of imr region in fission yeast has been recognized as a
strong gene silencing region, while the cnt region is a weak gene silencing region,
mainly because they are different in structure and composition. The results show
swo1-26 single mutant strains can relieve centromere otr region gene silencing
significantly, while the relieving effect of gene silencing in the centromere imr region
and cnt region is not so obvious; the swo1-26 and RNAi components double mutant
strains in the centromere region gene silencing relieving effect is stronger than any of
the single mutant strains. In this research, we are not only study the gene silencing
effect of swo1-26 on the centromeric constitutive heterochromatin, but also study the
gene silencing effect of swo1-26 on artificial heterochromatin. By artificially brought
Tas3 to euchromatin ura4+ locus, it can make this region to be heterochromatin, the
actively expressing ura4+ gene get silencing and do not express, this kind of gene
silencing phenomenon mediated by Tas3 is related to RNAi. Similarly, we find
swo1-26 can relieve the silencing of artificial heterochromatin, indicating that Hsp90
protein may play a role in maintaining the structure stability of the heterochromatin.
In summary, we found that the fission yeast Hsp90 protein is involved in
heterochromatin silencing as a new function, our findings can not only complete
RNAi pathway but also make foundation for approaches to treat human disease based
on RNAi.

















粟酒裂殖酵母(Schizosaccharomyces pombe)最早是在 1893年由 Paul Lindner
从东非粟啤酒中分离出来的，它是一种单细胞的真核生物，俗称裂殖酵母(Fission
yeast)。其基因组大小为 13.8Mb，包含三条染色体，大约 5000个基因，其中 10%

















沉默途径都与 small RNAs (20-30nucleotides)有关，它通过一系列机制使同源靶序
列失活。生物体内主要有三类 small RNAs：short interfering RNAs(siRNAs)[11]、
microRNAs(miRNAs)和 PIWI-interfering RNAs(pi-RNAs)[12]。siRNA 和 miRNAs
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